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(57) Abstract: 

FIELD: metallurgy. SUBSTANCE: 
composition powder has titanium particles 
ciadded with nickel layer and additionally 
cladded with aluminium layer at the 
following ratio of components in powder, 
wt.-% aluminium 5-20; nickel 20-70, and 
titanium the rest. Powder particles size is 
45-120 mem. External cladding aluminium 



layer is prepared from organometallic 
aluminium compounds. Coating obtained on the 
basis of powder has the following indices: 
microhardness is 30000-35000 MPa; porosity 
is 2-3% wear resistance is 
(10-13) 10" 5 g/mm 2 h; wear resistance at 
heating to 1000 C is (15-16)-10* 5 g/mm 2 h. 
EFFECT: enhanced quality of composition 
powder. 1 tbl 
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(54) KOMn03MUMOHHbl« nOPOUJOK flJIfl n/lA3MEHHOrO HAflbUlEHHfl nOKPblTHfi 



(57) Pefyepar: 

CymHocTb M3o6peTeHMfl: KOMnoanL^noHHbift 
nopoiuoK Ana HanbineHMfl noKpbiTHH coAepwm 
nacTMUbi TUTaHa, ruiaKMpoBaHHbie cnoeM HHKerm 
h AononHMTenbHO rmaKwpOBaHHbie cnoeM 
ajiioMMHMfl, ripn cneflywiueM coothowohhu 
KOMnoHeHTOB b noponiKe, Mac. anioMHHuR 5 20; 
HMKGJib 20 70; Turaw ocrra^bHoe. Ilpn stom 
HacTMi^bi nopoujKa MMefOT paawiep 45 120 mkm, a 



BHeiDHkift nnaKnpyiotnnfl cnofi ajiKWHHua 
nonyMawT us MeTarmoopraHHMecKMx 
coeRUHemft anioMHHMfl, noKpbiTMe, nonyneHHoe 
Ha ochobo nopoujKa nweeT noKaaaTe/ifi: 
MMKpoTBepAocTb 30000 35000 Mria; nopucTocTb 

2 3% H3HOCOCTOV1KOCTb (10-1 3>10" 5 r/MM^, 

H3HococTO^KOCTb npn HarpeBe AO 1000°C 
(15-16).10- 6 r/MM^ 1 ra6n. 
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H3o6peT6Hne othocwtch K nopOtilKOBOM 
MeTannyprnn, b nacTHoc™ k waTepwajiaM Ana 
nna3MeHHoro HanbineHwa sanjwTHbix m 

M3HOCOCTOMKMX nOKpblTMM. 

ripo6neMa ynpoHHeHMA noBepxHocTM 
pa3JinHHux fleiane^ HMeeT 6onbiuoe 3HaMeHne, 5 
nocKoribKy HaneceHwe ushococto^khx, 
>KaponpoHHbix m Apyrux aau^nTHbix noKpbJTMfi 
no3BonyieT nonynaTb KOHCTpyKi^noHHbie 
Maiepnanbi c bucqkhmh GKcn/iyaTai^noHHbiMki 

CBOMCTBaMH, HTO P83KO yBeJlHHHBaST CpOK 1Q 

cny?K6bi M3AejinPt. Haw6onee nacTO b KanecTBe 
Hanbi/iaeMoro Ha noBepxHOCTb Maiepna/ia 
nna3MeHHbiM m8toaom ncnonb3yioT 

KOMn03MmiOHHblG nopOWKH. 

M3BecTeH KOMnosnLiHOHHbifl nopoitioK, 

KOTOpblfl BKJIIOMaeT B Ce6fl HaCTMUbl a/IIOMklHHfl, 75 

xpoMa, Monn6AeHa, noKpbiTbie cnoeM HMKexin. 
TojimwHa HHKeneBoro noKpbiTMR cocTaBnaeT 
5-10 mkm. Pe3yjibTaTbi viccneAOBaHwPi 
n/iaaMeHHbix noKpbiTMfl, nonyneHHbix H3 
yKasaHHoro nopotuKa, noKasbiBaioT, hto 

nopklCTOCTb nOKpblTHfl TOJIlAMHOfi 0,2 mm 20 
AocTuraeT 10% a npoHHOCTb ajenneHkm 

nOKpblTMfl TOJllUklHO^ 0,2 MM C OCHOBOt* M3 da/in 

Ct3 cocraenfleT 25-29 Mfla. 

Han6onee 6jimskmm TexHHnecKHM peiueHkieM 
flBJineTCfl KOMno3HL\noHHbi^ noponioK Ann 
n/ia3MeHHoro HanbineHun, KOTopbifi oTBenaeT 
cjieAyfoiueMy cocTaBy: HMKe/ib 10-12 Mac. 
ocTanbHoe TmaH, pa3Mep nacTHij 45-100 mkm. 

npoHHOcTb cueruieHMfl noxpbiTkm, 
nonyMeHHoro npui nnasMeHHOM HanbmeHnn 
nopouJKa Ti-Ni, co cTanbK) cocTaBJiaeT 30-35 3Q 
Mfla npn TonmuiHe 0,4 mm. TBepAOdb noKpbiTMfl 
nopnAKa 40 eA- HRC, a MHKpoTBepAOCTb cfcasbi 
Ni3Ti nopwa 6900 Mfla. noKpbiTue Ha ocHOBe 
nopotuKa Ti-Ni Mcnonb3yeTCfl, b ochobhom, b 
KasecTBe M3HococTowKoro noKpbiTHfl. 

HeAOCTaTKOM KOMnosHLjktOHHoro nopouJKa 35 
nBJineTCfl to, hto noKpbiTue, nonyneHHoe npn 
nna3M6HHOM HanbinoHMH, o6naAaeT 
nopucTocTbto 2-10% m hm88T cnowHbiH 
c)Da30Bbi^ cocTaB. B noKpbiTMM npwcyTCTByiOT 
cnnaBbi TMTaH-HUKe/ib, oKMCb TMTaHa (HO2) h 
C/10)KHbie OKHCnbl (NiTi03>. noKpbiTue H3 
nopoiUKa Ti-Ni ncnonb3yeTca, b ochobhom, b 

KaseCTBe M3HOCOCTOMKOrO nOKpblTHfl, 

pa6oTaiomero b ycnoBHHX M3HOca 6es yAapHux 
HarpysoK. KpoMe Toro, noKpbiTue o6jiaAaeT 
HH3KOR TennocToflKocTbJO m npn HarpeBe Bbiwe 
350°C nponcxoAHT ero MHTeHcuBHoe 

0KHCJ18HH8. 

Uerib M3o5peieHHfl noBbiweHHe KanecTBa 
KOMno3nmioHHbix nopoiuKOB, o6ecneHi/iBaK)mee 

nOBblUJeHMe k13HOCOCTOi*KOCTM, MHKpOTBepAOCTH 
M Ten/IOCTOClKOCTM nOKpblTMfl. 

Ana AocTiDKeHUH yKa3aHHofi qenn 
npeAnoxeH KOMnosHijHOHHbifi nopowoK ahh 
n/ia3M6HHoro Hanbinenun noKpbun^, nMewimirt 
cneAyfoiuee cooTHoiueHMe KOMnoneHTOB, Mac. 
HHKejib 20-70; aniOMUHUrt 5-20; TwaH 
ocTa/ibHoe. 

nopoiuoK c pasMepoM nacTim 45-120 mkm 
npeACTaBJineT co6ofl TmaH, nnaKMpoBaHHbi^ 
cHanana HHKeneM MeTOAOM xnM^MecKoro 
HHKennpoBaHM5i, a saTeM a/itOMMHueM MeTOAOM 
TepMMMecKoro pa3no)KeHH« $q 

anioMcxDpraHMHecKoro coeAMHeHnn. 

noKpbiTue, nonynaeMoe npn nna3M6HHOM 
HanbineHMH KOMnosML^MOHHoro nopoiUKa Ti-Ni-AI, 
HMeeT npoMHOCTb ci^enneHMfl c ochobo^ m3 
CTanH 55-60 Mfla npH TO/iu^MHe noKpbiTHfl 0,4 
mm, a nopwcTOCTb noKpbiTMM He npeBbiiuaeT 
2-3% CTpyiaypHbifl m 0a3OBbi« aHa^H3 
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nOKpblTHfl Bbl«BMJl Ha/IMMH© HHTepM6TaJinHAH0M 
Ct)a3bl Nl3TiAI. MMKpOTBepAOCTb nOKpblTHH 

cocTaBJiaeT 30000-35000 Mlla. HcnbiTaHH© 

riOKpblTHH Ha MCTMpaHHB npOBBABHO no CMCT6M6 

"KonoAKa-AncK" npw AaB/ieHnn 10 Mlla m 

CKOPOCTM CKO/lb)KeHHfl 8 M/C. HHT6HCHBH0CTb 

H3HOca paBHa (10-13) -10" 5 t/mm 2 h. 
HHTeHCHBHocTb M3Hoca noKpbiTHfl noc/ie 
HarpeBa ao 1000°C m BbiAepjKKe b TeneHMe 4 h 
cocTaBnaeT (15-16) 10" 5 t/mm 2 h. npOB6A©Ho 

HCnblTaHHe nOKpblTMfl B npOH3BOACTB6HHblX 

ycnoBMfix Ha onpaBKax A"« ropanePi h3bhbkh 
npy>KMH B ycnoBMflx HarpeBa onpaBOK ao 
TeMnepaTypw 800-850°C. Mshoc onpaBOK 
cocTaB/ineT 0,035 mm h. 

CyiMeCTBeHHblMH OTJlMHUTeribHblMM 

npn3HaKaMM KOMno3kmnoHHoro nopoiUKa 
flB^aioTCfi npoi^eHTHoe coA©P>KaHiie 
KOMnoHeHTOB h nopfiAOK pacnono>KeHMfl cnoes 
nnaKnpyK>Q^kix MeTa/uioB. 

H3BecTeH nopoujOK ah^ ra30TepMHMecKoro 
HanbineHna noKpbiTM^ Ha ocHOBe a/iKOMHHun, 
nnaKHpoBaHHoro HHKeneM: Al-Ni. noKpbiTue, 
nonynaeMoe npw Hanbinennki nopouJKa Al-Ni, 
HMeeT HeoAHOpOAHyio ct>a30Byio cTpyicrypy m 
Hap^Ay c MHTepMeTanriMAHbiMM coeA^HeHMflMM 

M TBepflblMM paCTBOpaMM COflep>KMT TaiOKB okcma 

aniOMHHHfl AI203, nonaAaioi^Mft b noKpbiTue M3 

HCXOAHblX nopOUJKOB aniOMMHHfl. riOKpblTMfl, 

nonynaeMbie us ruiaiaipoBaHHbix nopoiuKOB 

Ni-AI, MMeK)T HU3KyiO. MHKpoTBepAOCTb, 

jie>KaiAyio b A^ana30He 4000-9000 Mfla. 
MHOrOC}>a3HOCTb noKpbiTMM nacTO npwBOAHT K 
pa3pyiueHHK) M3-sa ero paccnoeHHR, mto 
orpaHHMMBaeT yc/ioBMfl h Anana30H pa6oMHx 
TeMnepaTyp. 

M3B6CT6H CnOC06 HaH8C8HHfl aJ!KDMHHM8B0r0 

noKpbiTMfl Ha nyMOK HirreBHAHbix KpMCTannoB 
Ann no/iyM8HHfl nonyc|5a6pnKaTa Anfl 

M3rOTOB/ieHMfl MSBeCTHOrO KOMn03ML\HOHHOrO 

MaTepMana m HanbineHMe Ha noBepxHOCTb 
3aroTOBKM c/iofl anKDMHHMfl Ana ynymueHMa 

yCJlOBM^ TpeHMfl Me>KAy nOBepXHOCTflMM 

3aroTOBKH n HHCTpyMeHTa. OAHaKO, Ha 

OCHOBaHHM HMeiOlUMXCa A3HHblX Heflb3a 6bl/10 

npeAnonoxnTb, hto coneTaHvie ruiaKnpyioiMHx 
onoeB Ti-Ni-AI h mx coAep>KaHne nosBO/inT 
nonyHMTb noKpbiTue c bwcokhmm 

3KCirnyaTaL^MOHHblMM CBOMCTBaMM. 

H3BecTHoe coneTaHiie cnoeB Ti-Ni no 
npoTOTHny o6ecneMnsaeT noKpbiTue c 
MMKpoTBepAOCTbto nop^AKa 7000 Mfla, a 
coMeTaHHe Al-Ni 9000 Mlla, cooTBeTCTBeHHO, b 
to BpeMH ksk 3aflBn«eMbift KOMno3Mi4MOHHbii^ 
nopoaioK Ti-Ni-AI HMeeT MHKpoTBepAOCTb 35000 
Mna. 

3TO CBfl3aHO C BblCOKOM peaKUHOHHOM 
CnOC06HOCTbK> nnp0nHTMM8CKOrO aniOMMHHfl H 

nop^AKOM pacnono>K8HMa nnaKMpyioiAHX cnoeB. 
ripoBeAeHMe anioMMHMpoBaHHa nopowKa TiNi b 
MHepTHo^ aTMOC0epe wcKniOMaeT Ha/inMne 
OKMCHoro cnoa A I 2O3 Ha rpaHni^e pasAena 
TiNi-AI. KpoMe Toro, pacTBop AOC npoHMKaeT 
CKBosb nopbi HHKeneBoro noKpbiTMM \a 
BOCCTaHaBnHBaeT OKCHAHbie nneHKH Ha HHKene 
m TUTaHe. OTcyTCTBMe oKHCHbix nneHOK Ha 
MeTannax h BbicoKaa peaKUHOHHaa cnoco6Hocrb 
anioMMHMfl o6ecneHMBaeT 3HeprnHHoe 
B3anMOAe^cTBne MeTannoB ao TeMnepaTypw 
nnasneHMfl anioMMHMfl. no ashhum flTA 
B3anMOAe^cTBne HanHHaeTca npw 
TeMnepaType < 600 Q C, npw stom 
BbiAanatoiAeeca Tenno peaicunn antOMMHMfl c 

HMK8/18M CnOC06CTBy8T BKJlK)HeHMK) THT3H3 BO 
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BaawvtOAeficTBMe c o6pa30BaHneM npn 
nna3MeHHOM HanbuieHnn nHTepMeian/inAa 
Ni 3T1AL 

npMM8.pl. XHMMHeCKOe HHK6JlMpOBaHM0 

nopoiiiKa TmaHa npoBOA^r no h3B6cthoW 
MeTOAMKe. 50 r nopoujKa TMTaHa noMeujaioT b 
peaiaop c menoMHbiM pacTBopoM (pH 8-9), 
coflep>KaL4HM HMxerm cynbcfeaT 75 r NiS04, 83 r 
HaTpMW jiMMOHHOKMcnoro n 83 r xnopucToro 
aMMOHHfl. ripn TeMnepaType 78-88 °C b 
peaKquoHHyio CMecb npn nepeweujuBaHnn 10 
nopL^MflMM Ao6aBJiflK>T 75 r soccTaHOBHTerifl 
rvino4)Occ})kiT HaTpufl NaH 2 P0 2 . no OKOHHaHUH 
npoi^ecca nnaKwpoBaHHbifi nopowoK OTAermiOT, 
npowbiBaioT boaoA v\ cyiuaT. nonyMatoT 64 r 
nopoiuKa Ti-Ni c coAepwa h neM HMKena 29 Mac. 

A/iKDMUHnpoBaHMe nacTMi4 nnaxMpoBaHHoro 
HMK0J18M TMTaHa Ti-Ni npoBOAflT paano>KeHMeM 
AMki3o6yTi^ia/iK)MHHHMrnAPWa (i-C/jH^AIH 
(flUBAr). B rpyiueBMAHyio Kon6y b aTMoc4>epe 
noMemaiOT 50 r npeABapMTe/ibHO 
o6e3>KuipeHHwx b CMecu pacTBopMTe/iefl 20 
(ai^eTOH+cnupT) m BbicyiueHHbix npH T=80°C 
MacTHi4 Ti-Ni. npn/iHBaiOT 46 Mn 75% -Horo 
pacTBopa flUBAr b Tonyone, b Kon6y 
noMema»OT M3JiyMaTenb y/ibTpa3ByKOBoro 
reHepaTopa Y3AH-2T m BicnioMatoT Ha MacTOTy 
22 kI~I4. PeaKUMOHHyio CMecb npw 25 
nepeMeuikiBaHUM b Y3-nojie BbiAep>KHBaiOT 1 ^ 
npn TeMnepaType 250-280°C. no OKOHHaHMM 
nkiporiMsa, KOTopoe cpMKcupyiOT no OKOHMaHMM 
BbiAe/ieHMfl ra3a b 6ap6oTepe Ha BbixoAe H3 
peaiaopa, nopowoK oxna>KAaK>T a TOKe aproHa m 
BbiAepjKHBaioT b BaKyyMe 0 f 3 mm pt.ct. aha 
nojiHoro yAa/ieHMfl npoAyKTOB nupo^nsa. 
nonyMaioT 56,8 r nopoiuKa TMTana, 
nnaKupoBaHHoro HMKeneM m 3aTeM a/noMMHueM, * 
c coAepwaHMeM, Mac. Ni 25; Al 12; Ti ocrranbHoe. 

nonyMeHHbi« nopoajOK cocTaBa, Mac. Ni 25; 35 
Al 12; Ti ocTanbHoe, c pa3MepoM MacTMLj 
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45-120 mkm, Mcno/ib30BajiM b KawecTBe 
KOMno3MUMOHHoro nopoujKa Ann HaHeceHMfl 
noKpbiTna Ha CTanbHyio noBepxHOCTb npi/t 
c^eAyK)innx pe>KMMax: HanpaweHMe Aym 40-60 
B; cuna TOKa 300-350 A; MomHOCTb 30 kBt; 
njia3MOo6pa3yK>mnfl ra3 Ar + 10% N 2 ; pacxoA 
ra3a 2-3 m 3 /h; AncTaHL^Mfl HanbmeHMfl 100-150 
mm. Bbino nonyneHO noKpwTue tojilumhoR 0,4 

MM CO CJieAyKHUMMH CBO^CTBaMli: n/lOTHOCTb 

98% MMKpoTBepAOCTb 32000 Mna; 
usHOCOCTOi^KOCTb 12" 10~ 5 i7mm 2 h; 
TennocTOviKOCTb (mshoc nocne HarpeBa ao 
1000 °C) 15 10- 5 t/mm 2 m. 

AHanornHHo npuMepy 1 6bmn nonyneHbi 
nopoujKM c MHbtM npoi^eHTHbiM coAepwaHMeM 

K0Mn0H8HT0B , A^HHblB CB9A9Hbl B Ta6/lHLjy. 

Ha ocHOBaHMH npoBeAeHHbix AaHHbix bmaho, 
mto nopoiuoK nosBormeT nonyMMTb no«pbiTMe c 
m n KpoT Be pAOCTblo b 5 pa3 6ojibiuefi, MeM y 
noKpbiTMfl, n3roTOB/ieHHoro H3 nopoujKa no 
npoTOTuny. noKpwTue o6naAaeT BbicoxoM 
nnoTHOCTbio, bbicokoR npoHHOCTbio cijenneHMfl c 

OCHOBOfi, OAHOCf)a3HblM Cf)a30BblM COCT3BOM, 

paBHOMepHbiM pacnpeAeneHMeM TBepAoc™ no 
cqhqhhk) noKpbrrMfl. 

(DopMyna n3o6peTeHMfl: 

KOMn03Hl4HOHHblM nOPOWOK PJ)ft 
n/lA3MEHHOrO HAnblJlEHHfl nOKPblTHfi, 
coAepwamkifi HacTni^bi TMTaHa, nnaKupoBaHHbie 
cnoeM HMKerifl, c pa3MepoM nacTvm 
KOMno3HL^noHHoro nopoiuKa 45 120 mkm, 

OTJlHMaiOlMHiiCW T6M, MTO HaCTMUbl TMTaHa 

Aono/iHMTejibHO coAepwaT cno^ a/iiOMMHMfl, 
pacnono>KeHHbi« HenocpeACTBeHHO Ha cnoe 
HMKeji^, npn cneAyiomeM cooTHOLiieHMM 
KOMnoHeHTOB b KOMno3Mi^MOHHOM nopoujKe, Mac. 

Ajijommhm^ 5 20 

HMKe/ib 20 70 

TwTaH OcranbHoe 
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